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(54) >^X*S«XtfWBI h 9 >^^K*cD«»rt^tf tc«AX^flM7 HIS 

(57) [KM] 

[II] is!) ^VTFTlC^T, t*#l©L 

p°p{if^l±^lll5o 

*3 0*«BS4 3Sr»*?gfigU SIX 
t/S2©Itl2 7a, 2 7bOiKBSri5«i:»*ft 

5$3^H2 7c^A^[:LDDl«24b, 2 
4cOLDDg^im o *3£& (18**1*) Stf: 

*A (Al) ^645*l©»ti2 7aS:^V (T 
i) ^b45*2©*tl2 7 bKWy^f^ 
(W) ^5)ftS*3©»ti2 7 clCtfllfilctSo 




8 24b ~~24c 
24 

16 17*ttvj3vTFT 18:7M*te 

19:*Vtet«R 21:sft4ldMtt* 24: ***** 

24asrt*v«mr 7Ub t 7Uc\ LDD^t^ 24d:y-x^is£ 
24e: KHv«i* 27: T^-hffi^l 
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^ ^^ffl^^^BufB^y ~>y =>is*m&mk\,xtez> 

mi (Dmmm\zffim£nz>m2cnmmm&Tf\c, mm 
Tmtm&w&^mrfLZti. mmm 1 Rvm 2 ©j»® 

[»*S2] ^2Xt>*^3<03S®g^, j^nA (C 

r) , ^yyfy (mo) , ?y^ty (w) , 5^ 

V (Ti) , ^V^A- (Ta) <75F*9(0^&< t 1 OOD 

&m*^ts&m,mm^xmfctz>m-*¥fmk-rz>miitm 

l {-WB*i<£>i*l^ h 7 vi?* ^S?S, 
[»*«3] I6»tt**±»c:ft*t©>l«y ->y :n>J!£r 
ifMt^iSi:. rco/jf y ->y 3 v»±*i-TfltriE»6» 

ttSfi±ty- h«6»K»4r*«i-5iei:. r©y- 

Mfegusui LftutEjK y -> y = >m±jf\zm 1 
Btau t *2©i»«Bt*JgUta!tKi-5xei:, Buffi^ l R 

xim 2 ©«iisriBii;^-?->M i,m i o^mjis. 
i>-^2co^mg*ffM-rsiet, ^©siar/f 2© 
mmm ?izmsz#y v-y aviw ;*->- k— fv 
yLi&*MVo%k&mm&mi&-tz>T.mik. zw&^tm 
mmmw*Mi£i-zx.mt&T'&mm$is 1 xwotesb 2 © 

*««Jifc:3S3©i*«gt&J*0l^3Xgi:» ~CD|g3 6D 
WtBSSrS^ttfcJOX L.TiufEM 1 2 ©glfco 

ia# i 2 afemcfs 3 ? tc L-cufiiB 

>®M*rtfiL-*z>TMk zMtffi-rz&z&wik-rzmm 
i»*«4] fSKommm&Tfrs.-tJ*. cad & 

Xfig5>i:-rs^(CT«^U. JS2.ftt*£3©8|HIIR«: 
^oA (Cr) , *U7'r> (Mo) N fistful/ 
(W) , f^y (Ti) , ^V^U (Ta) (Dft<D'pt£ 

SftSSgKDlBISUIi:, r^l©E«ii3?it5J; 
?IEi$£;Jx5|g2cr>gESSiJf <!:, ItUlES? l Stfi! 2 ©Kjgji 



<n-*^ r/u^-'j'A (ad ^x^t-rs^ 

inm-VMRX*, :ofi co^*gic«g$tt?>^2 0 
*wiafetftc, mrte^iS:D ; ^2(D^m^<o{ii]s^ffi» 

TJ«t&fEft^e«>^{c:iB?iJ$tt2Ky vy ^yi'btS 
lE^-Y^/wffl^oMffiiJtCTWIB^-r ^/v««XtmE y 

b * 5 *mfrm k, v— v mm^ft usuia^ + 

zmttzmmtmrnrnk, mrtey- htuuuaRxm 
mmmmmmm ^mi$. $ tbs m a n&ir lhuie y - * & 
jffist/saiBMsgmffiRgsrSi^-rsy-^iaiftgt, sfiffi 
?- v mmmmR xmmmmmmmm \zbi& $ tiz m a 

u 

>pt£< k h—fcto\zmffc&fr%mftjEW&mRX*V— V 
IB^S^r, 7Vu$-?i» (Al) ^i^ttSf IO 

S^t>*(c n miiB^iSO ! ^2w^fl;a©{Ri|ffi^teiai-S 

^ 3 © mmm icxmat-r s * «r i: -r 5 

[0 0 0 1 ] 

[uroitssf^l 7jfy->y3v (p 

-si) frbti:z¥mftm&&-tz>mmh : 7>i?x&m 

[0 0 0 2] 

7>iS*?mW. (£ATTFTi:B&^-r5 0 ) k LT, « 
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^vi/v^^ (p-s i) frt>t£Z>*mfom*^'tz> 

[0003] rcozKy v-y ^tftii ^vtfcfig-cJt 

^-^^^mMLt, *<DPHMtf>, *M4»£ii58l£aAU£ 
}g&WLLTft£, V-^ • 

ElMUBSrlftlW-sy- h«^«rtl»K:«ALTS«£ 
tizm&&3b*)s #V is!) 3^TFT(^L#V^*JBE* 
^Si^it, ^O^tftSbf££^tffc:?K &5^fc*T^7 

#yi/y3>TFT©««tt, B^tt 

[0 0 0 41 tlt'KDiJ^yi/ynyTFT^f 

^^Mg^&tfy-* • 
y-* . k i/>f y««± 9 t>^««»«tf ft < , 7** 

(OTLDD^^i&»f5 0 ) *m 

h *-yKO**S:B&Jhi- 5 # y v- y 3 F T jftSRHft $ 

[0 0 0 5] r<OLDDtB«fC^oV>T, 5 
LDDgfi, »M¥5-7 2 5 5 5^|:i*$tt5 
<£?M N 0. 1—0. 5//mSft^M*bv>i:**bSo 

y-* - K^>f ^tWgEO"fnU»cR*i-6**aKi:S 

ki/^ ygSti^^M^ti^^^ y tic 

y 3 >TFTO«:^iJl£St^SrW 6tt^ 9fc^). ft 
[0 0 0 6] A^W^ttWJSV 7-249835 ^« 

(cr^^$tb^)#(c, y— * • KKyl*©tSSilli, 
*°y >/y 3 f Koty^i t^i^ffi 

^-y-^xtc^i^^. ^yi/y^yTFKoty^it- 

t*/^SSitt(i5 0 k QSS4©t% y — ^ • K 
0. 5//mWISU\ XLDDgcOTPStt. Mig 



[0 0 0 7] ^ITLDDW^t^^yvy^yT 
fc. IP*>, 

^y3yi«u U-f7^-;HCt 9. 7^/U7 
r^vy^yg^yi/ynygc^u vhy^ 

^«tci^^-n>^L^y ^>y =i^Bt^e>ft*^»fls:Ji 

3 SrJBjS-r-5. 

[0 0 0 8](Di4 (a) ^i-atJcy-b»»R4, 
y-hE*6*:#jfcU ftK-XCtyy (P+) -Y^- 
(b+) 4 *^m<r>-^Wtn* K-tfy^b^ 

i|ffi3(:ft^««3- 1. LDDl«3-2SrI 

[0 0 0 9] ®0 4 tC^-T^^^ttt^^ h^r 

*^7«r»j*U ilK-Xictyy (p+ ) ^f^v^* 
(B+) ^^^*<0^««SrK--tr>^U^*#:« 
3 ley-*- KKy«*3-3S:«fifct5o 

[0 0 10]®gj4 (~) 7SrBfc* 

[0011] ©m 4 (*) (CT^i-^tC ny^^b Tfc— 

ioa, lObMu y^isn, KWVl 

LDDflW^tt^^yi/y^yTF 
T 1 4gi^Lt^/: 0 
[0 0 12] 

W$i<D7* h y y^^S^T-fi, u-v** 

LDDfi^O. 1—0. 5 |imS«^a* LV^ **X5 

t-fcWfcb-f. V-^*««liKKyj|«(lllfeiiL 
DDft^*^2/£mSSSft6*^Sr5tlS. ^OJz^ft 
^yi/ynyTFTtlt HlpTi"* KW^«EE<Z>att 
«9 . F7y^^W»oTL^l\ SMIS:^ 

«^w»m*-r. m^&m^ti-z t\s^mm&±t 

[0 0 13] -M B B B »Si(:fcotit 

TFT (DElftJloejRSSt^Jtt A * ft 5 £ 3t*tr «b 
CS*^5>, E«|gS:{g:Jgfei^T^^^i?A (a 1 ) ~C 

/w^-^a (A!) liItWt<> Xl^xm?rSfc^ 

rt«¥6- 1 2 0 5 0 3§^^i/T$tl6J: 9 
iClE*6JiS:TA'S~r>A (A 1 ) Rt, TjV*~VJ* 

(ad «:*«-r5*nA (cr) . ^y^fy (M 

o) H Zl/fTsy-ls (W) , ^-^y (Ti) . 5^5)V 
(Ta) fcSVMiriXb^^bftSAJRKt^aJB 

[0 0 14] *brse*r^<t 5ftBBlftJB«x 7Vv$=i 



(4) 
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?a (a i ) mfrbttzsimm&y* h y y^77-fS 

* h- y y^77^gilCi <9^N°i?-=Vi/UT^fi)cLT 

[0015] L-^L/i^e> N gM£tf)7;<r r- y y^77-f 
t$«(CfcoT(i, 7/US=^A (A 1 ) *pib&.5ia«Ul 

(Al) IS^JKO^itltcltKbT. m<D&m(Dl&W t $:K 
{III 2 ^mStai*:J<t5M^!) 1 ^tLTga 

[0 0 16] -?rrT*^BJ{4±flE^^^*i-€> fc© 

?A (Al) ^^^ir-rsIfi^WW^ttSt/B^tt 

ffiffi^roiSiilJf £*-r-5*°y -yy >tfto 

^g^fflT u-C S^Srti^i- 5 r <b £ i ft £ -f 5„ 
[0 0 17] 

ttS^tc^^HS'Ky ~>y sy^fefc'K 
^^.t>*i»^-v^/^^^^HufE^y ^>y =f >-Sr{g: 

>ffi«c £ <*>Pp9 $ *x3 1&7Fffl.Vo!&l£mm* b & 5 

ffM£*xT/i^ = 7A (Al) «r£jft&&1-S£l0>tt 
«*fttf» r©Si©Ilii;ai$n5f2©iii 

• KWv««»iSN**ix5y-^ • KWvei* 

• 4:3:t9:tt<5t>©-Cfc5. 

[0 0 18] X*»Wl±±E»JBS:<||*-r5fc«>©a5 2 

<o^SJl£\ ^oa (Cr) % ^eD/ry (Mo) » * 
Vi^XV (W) , (Ti) , ^V^/U (Ta) 

[0 0 19] X*^0yll4±fE^S?rft?^:-r5fcfe(7)^3 

Mt5ist, rrojjfy ~yy = ^g±#tc-cii(rfE*fo& 



mmmz-rxticMUrfv -yy ^vgtc^^-v k— f > 
*£«*«r«j*i-4isi*T«iiiria» 1 jtutsjii 2 0 
«*«R«r#*#w»;:iqi ltbubeib 1 atrjB 2 ©iti® 

«E©*Sr»Bi-5ff3©ie«JBS:?l?j«i-SXei:, Str 
IB* 1 AXfitK 2 SfelWdJIS 3 WSH^vx:? K LTbUIS 

[00 2 0] X*^Wli±IE^SSr«¥*i-5fe«)<D^4 
©fStU, mJfE^3 0#Sfc^v^T, fll<£>>g®l!l 

5rr/u5-^A (ai) &^tftfrb-rz>&mizxmm 

U l2St;i3©ilK^BA (Cr) x t^f 

y (Mo) , ^y^xfy (w) , f 1 -^^ (T i) , 
V^/U (Ta) <OF*9CO^/cC< i: *j loW^JBSr-atf^® 

[0 0 2 1] X*»M«:±ffi«BSr»*-r5fcit>«>*5 

^tus^icoie^gi:, io^iroga^st^M-rsj; 

5BB^*HS^2(Oia^g£ % MESS 1 XtfSB 2 0>e«t 
S^i--^ h y ^^ttlcB?iJ$ix5H*tt«i, fulfils 

1 Ritm 2 <oie^o^^(ciE?u ^timmmmmm^m 
mife^i wia^®fe5v^nHMte^2oid^JicoF^co 

/ >^<£t-*-*. 7/1^5 = 7A (Al) &±f&ftfr 

[0022] x*mwn±.mmm&M&:-t- : £>tzisb<D$&6 

xfmmm^mm<D&mz.mt\£ntfv -yy a^ws 
^+^®«&o 5 ^ro^-y^yuiB«cSr^fifriEJKy -yy 
aySr^jg^bLTTisy— ^ • Ki^fyfiSfWilu 

^ /Wffl«cDiffiH!!J T Mta^ * t^MIS y 

mmr^mmmm \cm& $ 5 mi □ gu^^ l buie y — ^. ® 
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[0 0 2 3] ±fe*^(Cj;t9. 7$y iy]} ^VTFT(C*5 

#t-#, #y ->y =o-TFTw^«xo^^t:5:iiitu^# 

7i^p D Dte^t#^ixSo XT/l^ = >7A (Al) SrX/& 
[0 0 2 4] 

7&S1213 ^#BSUTlft?^-rSo 16(1, T^-r^/^h 

LT*?y ->y a^^fflv^a h y?>?— bm<vtfv ~yy = 

VTFTl 7^^ri-5TU"1'S«l 8%.V*ttfamffi.l 9 
<£>P B "H-, lSfolg|2 0a, 2 0 b^LTjSH^Mi^2 1 
*&n-fZ>tmzU%M2 2 a . 2 2b^tLTV^5„ 
[0 0 2 5] rrt'TWSf 18©, 

>TFT 1 7(D7jf 1) v-y ^l/frh*j:Z> z l- J r%-J\^m}$.2 4 
a, 1K-X®yy (P+ ) K-t°^^$H5 
LDDS«2 4 b, 2 4 c , M K-^O!) V (P+ ) 

K— fV^^tbSy— *SIige2 4 d, KWVffi 
«24e 4tt5^ft:g2 4jJS^;5'-V^$ttTV> 

[0026] r <z>^3|{Wi 2 4 xtcfimt-y y^vl 

(Si02) ^Pj^^y- h^l^2 6fr^L, 
= -7 A (Al) 10ill2 7a, 

(Ti) i»P)*^20iti2 7b > f^-?*^^ 
(W) ;4^/j:5i3©i|ll2 7cT-tfi!c$n, fg 1 <0 

i (Si02) ^"bftSJl^ifeid^ 8^LTIS1 

113 o^ff^$ttrv^„ 

[0 0 2 7] Jira&&J9g2 8_k(C(4, *!)yf>/7/i' 

^^^^/^•y cmo/a i /mo) mmmfrb 



-7A/fP/fV (Mo/A 1 /Mo) fllJUt^&« 
t) N 3y^^F*-yW3ib^iy-xS®2 4dS 

owist®® 3 o rasrgiigc-rs y-^ia^a 3 3 

ttT^-5o X3 4{4{fcg^T-£>5. 
[0 0 2 8] — **tl*]£«l 9(4. #?;*fc5W;ttS3S 

xf&mm 3 8^tu 7witsi8i e>in£ifoii&j£ 

^2 l£itAU Mi^lgl 6«r*tflyC^5. 
[0 0 2 9] &(C/Ky v/!)=yTFTl 7 WKjtTJ&tC 

[0 0 3 0] (1) B3 M) 2 3 

i|:y7X?CVDg;ia 30-1 00 nm<£># 

filthy =»V (a-S i) SrricHSLfcft, :x3r->^U- 

■jFT^— /Hfeici osttikL, zKy-yy=>- (p-s 
ftl24^h y ^^^-^^--So 

[0 0 3 1] (2) (n) (C*til-7 , 7^vCVDft 

K<fc f9^k-> y =>yi& (s i 02 ) £rj?£ 1 0 onmsi 
[0032] (3) (^) msi-flwc^y^yv^ts 

tc<fc t)7;V5 = !> A (Al) ^^/£5$l©fiK4 1 
£4 0 0 nm, jEK^y (Ti) A^fcSffS 2 
142^:50 nmlMlt5. 
[0 0 3 3] (4) B3 (=) t*t«K7*hyy^ 
5 7-fXSK:J:»)*iatfSf2©W««4 l, 4 2^ 
^-^/LSlMf2©^ti2 7a, 27b*I 

[0034] (5) 13 (*) {CTjk-rmicm i Rum 2 

©il|2 7 ai 2 7bS:-7^^i:tfc-fti'aAffii: 
±9, ¥%#JI2 4lcfiK-X|;t!J > (p+ ) -Y^v- 
fcSVM**^* (B+) -rtvS: K-try^L, LDD 
S«24b, 2 4c*Wt5„ 

[0 0 3 5] (6) 13 W l:/TtSI^^^!)y 
i/fet-iip^V/^^V (W) a>&&£ft3 0igmjR4 
3^*5pffiT*5 0 0 nmt^S i 9 fiKJI-TSo — jSW* 

r 1 2 Will 2 7a, 2 7 b CO<E'J®f- 

J#Jg|$ix3IB3(0?gm£|4 3<Z>#£(4 3 0 0 nmi:4 
•3. :fflS3©ilH4 3Wfiiffffi(OJf:^^LDDB:4- 

[0036] (7) B3 (h) (;/Ttil:S3©i|lI 
4 3?:Mi7^B7'n*y ; 5'y/tS (CF3 Br/ 

02 ) £ffiv>5 y 7^T-f^*yx7fy^Si;j; 9 
ff^-T-So r©M)7yui-n/nty^y/8i (CF 

3 Br/02 ) {B!lffia5(-(4/7 X^a-g-(i 
J: 5 # y 5 v hti^- y 
^ ->4TORf2A;& Wt*5 0 3tL(-4 9, JRiavjR2 
W*®g2 7a, 2 7b©II©^l:^y^r> 

(W) ^f>*5f 3©flf2 7 c*SfWaj*5. 
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^tihm 1 7bm$&3<omwM 2 73 — 27 ci^xv 

[0 0 3 7] (8) B3 (f) 1 3 

<£>>H®J12 7 a -2 7 c £-7^ £ Lfc-f ;<f-V& Affile 

±9, *»#l2 4i:BK-Xi:tyy (P+ ) 

fcsvMi*** (b+) ^tv^K-tv/u y— * 

»T®*rBjT**3 03HiS2 7 c<7>ffiT*fc5. 0. 3 M m 

©LDD*3WK»*icaje*ix. s^^tot^L 

[0038] (9) 113 (y) c^tic^^^cv 

D&tCi Vmitt/V ayg (S i02 ) £i?£ 5 0 0 n 
mjftjRL«mfeiHt2 8 SrJBift-rSo 
[0039] (10) 0 3 (X) (C/TtHCHF (^^/ 

y^n^3 1a, 3 1b*Mt5o r<E>l$\ y 
- MBMI2 7©7/U^^ (A 1 ) ^&ft5fflO 
2*®J1 2 7 a J3\ ^2 X V» 3 <D2gm/f 27b, 2 7c 

w*> (Ti) , 9^?**?^ (w) camfc 
[0040] (id in 3 (/u) K^i-stic*^* y 

t5c ) £J¥£ 1 0 OnmMU 7*hV V 7 4 
[0 04 1 ] (12) S3 (?) tc^-r«(cx/<5/^ y 

v^jfedj; 9^-y ^xv/T/u^^^^/^-y 

(M o /A 1 /M o ) mMf&Z: 5 0 n m/ 5 0 0 n m/ 

sonmlg^lu b y y^^^^xgfcj: ^) y 
^ti5 K ysii 3 2 ^/^-yM Ttfyv-y 

^TFTl 7^*t5o 

[0 0 4 2] r©«tC«*-rnii, ^ftl2 4WLD 
D^i^24b, 2 4c(^)LDDgd\ 7t h!)y^77 
>rtt«KJ:5»J«S;h,5^**&Jfl^S;i i#<, ^3 
coigfl;j^4 3Sr«*W«c:JpXbT*9y-hE«»2 7 

2(OSll2 7a, 2 7b^«I3$ 

3<£>^®Jf 2 7 c J: 9|R*fflj.o*fifft 

^TFTl 7fi, ^ft^^L^V^mjE^Otfbo^ 

/Tin 6<o*^ D p3 p{ic7)^_h^ian^o 

[0 0 4 3] X. (H**"f) RXfZtLt-tt<D 

y-FEigi2 7, y-^ie^S3 3, ft-^-a (hsh* 
•T) Sl^rtti:--^ Kwf vESIJi 3 2<o^^<x<om 
*l#ftStt07;u^*A (Ai) 
^tc, (H^-fr-f) awrtti:— froy— hE*| 

J12 7fcLfcoTf*, 7Vl^ ^£ A (Al) j^&fcS^l 
^Ii2 7aWy (Ti) d^45S2 0»ti 
2 7bW^y^7> (W) ^e>*5*3 0»«Ji2 



7cT'ftgUV^:tH, = >9 9 hfc—frZl 
a, 31b «rit«FlCJK*Sr* Cfc r> > *D^DX*tC t n 

[0 0 4 4] L^t, TA-S~*i* (A 1 ) rt^ftSlg 
l^ti2 7a^, *f-9> (Ti) RXf9^^^y"^ 
(W) lCTtt«LT*5*aE*ft (H^r) RtfrJxi 

[0 0 4 5] W*38Wtt±lEia6(0»JBtc:l8e>ix6t>^> 

T\ Wx.ll ^l^WSJfteT/l^ — ^A (A 1 ) (CPS 
feZti-fs T;is*~VJ± (Al) ^r±^^ Itv^ti 
ll'>!)^V(Si),«(Cu), 9 

(W) „ (Ti) , 9>9^ (Ta) *tO^ 

tfeotfeS^U ^2<£>>H®JIt> x TVl^—^A (A 

i) J;^v«^«^^ (Cr) , ^y/fy 

(Mo) , 9 (W) , 9^9^ (Ta) ^T* 

fc&<. X, »*»fciMifc:|R&-*\ Stlttttl 
V^U IlOiiilCfeoTH (Ti) MfoZ 

VMi, yfcrf-9> (T i /T i N) (OiiO 

_h(c7;^^^A (Al) S:irt»tt5A*lS:8ll 
t5*btfc&^L*3©»«Ifc, T/l^~*A (A 
1) <fc»9B5^ltt^£*^5*n^ (Cr) , ^U/fV 

(Mo) , (T i) , 9ls9fr (Ta) 

[0 0 4 6] lE^SOaitWKSrai-y^^^-rSRcOrxi 
y^>^^t>««S*ff. F9 7;^o/»*(CH 
F3 /02 ) #**"Ct>J:<, ^3^1IOM^lS 
i:tJ:^l]E4^ifflv\ M^f^y^rV (Mo) 
-Cfca-Ui*^*?^ (w) K/flv^<7>£|^«<z>Rj£;tf 
^^aSiSix, ^nA (Cr) , ^-^^ (Ti) , * 
(Ta) "Cfcixfi. (C 12 ) (Dtfxtm 

[0 0 4 7] 

i^ift^r J: *9 . 7^- h y y^^&ffitcjfc 
flRttJ.oi!S»«ftLDD*S:««^»e>n. 

[0 0 4 8] X7/K^^ (Al) 
i<oW**S:iB^tt©Av^JR^bftSIB2, m3<om 
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[0i] *KW<Dmm<omn<DWt&m^mmz^-r®tm 

■T«lt&»rffilllT*fo5o 
[12)3] *j8flO*tOJgffiffl!K!)i/!l ayTFTOjj 
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[Problem] To improve the display quality of a liquid crystal 
display device by preventing characteristic dispersion due to 
the variation in length of LDD of a semiconductor layer in a 
polysilicon TFT. To improve the display quality by preventing 
uneven display due to an increase in wiring resistance value 
of a liquid crystal display device having a large display 
screen. 

[Means for Resolution] A third conductive film 43 is formed 
to be anisotropic , and with a third conductive layer 2 7c left 
behind to cover the side surfaces of a first and second 
conductive layers 27a, 27b as a mask/ the LDD length of LDD 
regions 24b , 24c is regulated. A scan line (not shown) and 
a gate wiring layer 27 formed integrally therewith are composed 
of a first conductive layer 27a made of aluminum (Al) , a second 
conductive layer 27b made of titanium ( Ti) and a third 
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conductive layer 27c made of tungsten (W) . 
Claims : 

1. A thin film transistor device, comprising: an 
insulating substrate; a semiconductor layer, which is formed 
on the insulating substrate and formed of polys ilicon and 
includes a channel region, a source-drain region sandwiching 
the channel region and formed by lowering the resistance of 
the polys ilicon and low impurity density regions interposed 
between the channel region and the source-drain region on both 
sides of the channel region; a gate writiing layer including 
a first conductive layer formed on the channel region through 
a gate insulation film and mainly composed of aluminum (Al), 
a second conductive layer stacked on the first conductive layer, 
and a third conductive layer formed on the low impurity 
concentration region and covering the side surfaces of the 
first and second conductive layers; an interlayer insulation 
film layer covering the insulating substrate above the gate 
wiring layer; and a source-drain wiring layer connected to the 
source-drain region through opening parts formed in the gate 
insulation film layer and the interlayer insulation film layer. 

2. The thin film transistor device according to claim 
1, wherein the second and third conductive layers are formed 
of a metallic material containing at least one metal among 
chrome (Cr), molybdenum (Mo), tungsten (W) , titanium (Ti), and 
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tantalum (Ta) • 

3. A manufacturing method for a thin film transistor 
device, comprising: a process of forming an insular polysilicon 
layer on an insulating substrate; a process of depositing a 
gate insulation film on the insulating substrate above the 
polysilicon layer; a process of continuously depositing a first 
conductive film and a second conductive film above the 
polysilicon layer through the gate insulation film layer; a 
process of patterning the first and second conductive films 
at the same time to form a first conductive layer and a second 
conductive layer; a process of doping the polysilicon layer 
with ions with the first and second conductive layers as a mask 
to form a low impurity concentration region; a process of 
depositing a third conductive film on the first and second 
conductive layers after the end of the process of forming the 
low impurity concentration region; a process of 
anisotropic-processing the third conductive film to cover only 
the side surfaces of the first and second conductive layers; 
a process of doping the polysilicon layer with ions with the 
first, second and third conductive layers as a mask to form 
source-drain region . 

4. The manufacturing method for a thin film transistor 
device according to claim 3, wherein the first conductive film 
is formed of metal mainly composed of aluminum (Al), and the 
second and third conductive layers are formed of a metallic 



4 



material containing at least one metal among chrome (Cr), 
molybdenum (Mo), tungsten (W) , titanium (Ti), and tantalum 
(Ta). 

5 . An array substrate for a liquid crystal display device , 
comprising: an insulating substrate; a first wiring layer 
disposed on the insulating substrate; a second wiring layer 
wired to intersect the first wiring layer; pixel electrodes 
arranged in a matrix between the first and second wiring layers; 
and a switching element arranged in an intersection point of 
the first and second wiring layers and connected to the pixel 
electrode/ which constitutes a liquid crystal display device 
by holding a liquid crystal composition in a space up to an 
opposed substrate having a counter electrode, wherein at least 
one of the first wiring layer and the second wiring layer 
includes a first conductive layer mainly composed of aluminum 
(Al) , a second conductive layer stacked on the first conductive 
layer and a third conductive layer covering the side surfaces 
of the first and second conductive layers . 

6 . An array substrate for a liquid crystal display device, 
comprising: an insulating substrate; a scan line layer disposed 
on the insulating substrate; a signal conductor layer wired 
to intersect the scan line layer; pixel electrodes arranged 
in a matrix between the scan line layer and the signal conductor 
layer; a semiconductor layer, which is arranged on an 
intersection point of the scan line layer and the signal 



5 



conductor layer and includes a channel region formed of 
polisilicon, a source-drain region sandwiching the channel 
region and formed by lowering the resistance of the polysilicon 
and low impurity density regions interposed between the channel 
region and the source-drain region on both sides of the channel 
region; a gate wiring layer formed on the channel region through 
a gate insulation film and formed integrally with the scan line; 
an interlayer insulation film layer covering the insulating 
substrate above the gate wiring layer; a source wiring layer 
connecting between the source region and the pixel electrode 
through opening parts formed in the gate insulation film layer 
and the interlayer insulation film layer; and a thin film 
transistor device having a drain wiring layer formed integrally 
with the signal conductor connecting between the drain region 
and the signal conductor through the opening parts formed in 
the gate insulation film layer and the interlayer insulation 
film layer to drive the pixel electrodes , which constitutes 
a liquid crystal display device by holding a liquid crystal 
composition in a space up to an opposed substrate having a 
counter electrode, wherein at least the integrally formed 
scan line layer and gate wiring layer includes a first 
conductive layer mainly composed of aluminum (Al), a second 
conductive layer stacked on the first conductive layer and a 
third conductive layer covering the side surfaces of the first 
and second conductive layers. 
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Detailed Description of the Invention: 
[0001] 

[Technical Field to which the Invention Belongs] 

This invention relates to a thin film transistor device 
having a semiconductor layer formed of polysilicon (P-Si), a 
manufacturing method for the thin film transistor device, and 
an array substrate for a liquid crystal display device using 
the thin film transistor device. 
[0002] 
[Prior Art] 

As a thin film transistor device (hereinafter referred 
to as TFT for short) used in a driving circuit of a liquid crystal 
display device, a polysilicon TFT having a semiconductor layer 
formed of polysilicon (P-Si) has been developed heretofore 
because of its high mobility and excellent semiconductor 
characteristics . 
[0003] 

When a relatively large drain voltage is applied to the 
polysilicon TFT in the on-state, an electric field is liable 
to concentrate on a junction part of a channel region and a 
source-drain region on both sides thereof formed by injecting 
impurity at high concentration to have low resistivity in the 
semiconductor layer, and this electric field easily causes the 
generation of hot electrons which are accelerated carrier and 
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hot holes. Since the hot electrons and hot holes have very 
high energy , there is the possibility that sometimes they enter 
the interior of a gate insulation film insulating between the 
semiconductor layer and the gate wiring layer to be stored, 
resulting in fluctuating the threshold voltage of the 
polys ilicon TFT to obstruct the stable operation of the TFT 
or cause avalanche drop to break the gate insulation film and 
the source-drain region, so that the reliability and durability 
of the polysilicon TFT are lowered. 
[0004] 

Then, a polysilicon TFT has been developed, in which in 
order to improve the reliability and durability of the 
polysilicon TFT and obtain excellent characteristics, it is 
general to form a low impurity concentration region 
(hereinafter referred to as LDD region for short) between the 
channel region and the source-drain region, which has lower 
impurity concentration than the source-drain region and has 
a resistance value intermediate between the channel region and 
the source-drain region, thereby relaxing the concentration 
of an electric field at a junction part of the channel region 
and the source-drain region to prevent the generation of hot 
electrons and hot holes. 
[0005] 

In the LDD region, it is desirable that the LDD length, 
which is the length of the region, is about 0.1 to 0.5 \im as 
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disclosed in JP-A-5-72555 - The reason for this is that it is 
important to set the concentration of impurity of the LDD region 
intermediate between the channel region and the source-drain 
region , and since in the case of no LDD region, contact barrier 
to the carrier formed in a junction part of the channel region 
and the source-drain region is lowered to relax the 
concentration of an electric field, when the LDD region is long 
in the sectional direction, the series resistance component 
of the polys ilicon TFT is lowered, so the shorter, the better. 
[0006] 

To be concrete, as disclosed in JP-A-7-249835 , it is 
desirable that the resistance value of the source-drain region 
is 2% or less of the resistance value of the channel region 
in the on state of the polysilicon TFT. In order to obtain 
such a resistance value, although it depends on the electric 
field mobility and size of the polysilicon TFT itself, the 
resistance value of the channel in the on state of the 
polysilicon TFT is about 50 kQ, so preferably the resistance 
value of the source-drain region is 1 kQ or less. Supposing 
that the electric resistivity of the LDD region is about 0.1 
Qm, desirably the LDD length is 0.5 jim or less. Desirably the 
lower limit of the LDD length is 0 . 1 urn or more in consideration 
of stability and reproducibility of process in manufacture. 
[0007] 

In order to obtain the polysilicon TFT having the LDD 
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region, it has been manufactured heretofore as shown in Fig. 
4 . That is , 

(1) As shown in Fig. 4A, an amorphous silicon film is 
stacked on a glass substrate 1, and the amorphous silicon film 
is crystallized into a polysilicon film by laser annealing, 
and subjected to patterning in a matrix to form a semiconductor 
layer 3 of a polysilicon film. 

[0008] 

(2) As shown in Fig. 4B, a gate insulation film 4 and 
a gate wiring 6 are formed, and doped with impurity such as 
phosphorus (P + ) ions or boron (B+) ions at a low dose to form 
a channel region 3-1 and an LDD region 3-2 in the semiconductor 
layer 3 . 

[0009] 

(3) As shown in Fig. 4C, a photosensitive resist mask 
7 is formed and doped with impurity such as phosphorus (P + ) 
ions or boron (B+) ions at a high dose to form a source-drain 
region 3-3 in the semiconductor layer 3. 

[0010] 

(4) As shown in Fig. 4D, a mask 7 is removed to form an 
interlayer insulation film 8. 

[0011] 

(5) As shown in Fig. 4E, contact holes 10a, 10b are formed 
to form a source electrode 12 and a drain electrode 13, thereby 
completing a polysilicon TFT 14 device having an LDD region. 
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[0012] 

[Problems that the Invention is to Solve] 

In the case of forming the LDD region with a resist mask 
as described above, however, with the present photolithography, 
an error about ± 2 \*m is caused in the overlay accuracy in 
forming the resist mask, so that sometimes the LDD length varies 

about 2 jun at maximum between the source region side and the 
drain region side, and this type of polysilicon TFT causes the 
problem that the characteristic of the transistor varies with 
the polarity of applied drain voltage so that the liquid crystal 
can't be driven stably to deteriorate the display quality. 
[0013] 

On the other hand, the liquid crystal display device 
becomes large-sized due to the demand for high precision and 
large display screen, so that when the wiring resistance of 
the wiring layer of the polysilicon TFT is increased, uneven 
display is caused. Accordingly, the development of a device 
in which the wiring layer is formed of low-resistance aluminum 
(Al) has been advanced. However, the aluminum (Al) has the 
problem that it is liable to corrode, and when it is subjected 
to a heat process, projecting and recessed parts called hillock 
are caused in the periphery of the wiring layer to easily cause 
inter-wiring short. Then, as disclosed in JP-A-6-120503 , it 
is proposed that the wiring layer has a stacking structure of 
an aluminum (Al) film and a metal film covering the aluminum 
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(Al) formed of chrome (Cr), molybdenum (Mo), tungsten (W), 

titanium (Ti), tantalum (Ta), or alloy thereof. 

[0014] 

This type of wiring layer has been formed heretofore by 
patterning the wiring layer formed of an aluminum (Al) film 
by photolithography technique, subsequently further 
depositing another metal , and patterning the same by the 
photolithography technique. 
[0015] 

The present photolithography , however, has the problem 
that in order to completely cover the wiring layer formed of 
aluminum (Al) with another metal, it is necessary to make the 
line width of another metal larger than the line width of the 

aluminum (Al) wiring layer by about 2 jim or more on one side, 
so that the wiring width is increased to lower the aperture 
ratio of the liquid crystal display device, resulting in 
lowering the display quality. 
[0016] 

The invention has been made to eliminate the problem and 
it is an object of the invention to provide a thin film 
transistor device, a manufacturing method for the thin film 
transistor device, and an array substrate for a liquid crystal 
display device, by which the LDD length can be controlled 
minutely and with high accuracy to stabilize the driving 
characteristic of polysilicon LDD and obtain a liquid crystal 
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display device having excellent display quality , and the 
reliability and durability of a wiring layer mainly composed 
of aluminum (Al) are heightened to put the polysilicon TFT 
having low-resistance wiring layer to practical use, thereby 
obtaining a liquid crystal display device having excellent 
display quality . 
[0017] 

[Means for Solving the Problems] 

As a first means for solving the problems , the invention 
is provided with an insulating substrate, a semiconductor layer, 
which is formed on the insulating substrate and formed of 
polysilicon and includes a channel region, a source-drain 
region sandwiching the channel region and formed by lowering 
the resistance of the polysilicon and low impurity density 
regions interposed between the channel region and the 
source-drain region on both sides of the channel region, a gate 
writing layer including a first conductive layer formed on the 
channel region through a gate insulation film and mainly 
composed of aluminum (Al), a second conductive layer stacked 
on the first conductive layer, and a third conductive layer 
formed on the low impurity concentration region and covering 
the side surfaces of the first and second conductive layers, 
an interlayer insulation film layer covering the insulating 
substrate above the gate wiring layer, and a source-drain 
wiring layer connected to the source-drain region through 
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opening parts formed in the gate insulation film layer and the 

interlayer insulation film layer. 

[0018] 

According to the invention, as a second means for solving 
the problems, in the first means, the second and third 
conductive layers are formed of a metallic material containing 
at least one metal among chrome (Cr), molybdenum ( Mo) , tungsten 
(W) , titanium (Ti), and tantalum (Ta). 
[0019] 

As a third means for solving the problems, the invention 
performs a process of forming an insular polysilicon layer on 
an insulating substrate, a process of depositing a gate 
insulation film on the insulating substrate above the 
polysilicon layer, a process of continuously depositing a first 
conductive film and a second conductive film above the 
polysilicon layer through the gate insulation film layer, a 
process of patterning the first and second conductive films 
at the same time to form a first conductive layer and a second 
conductive layer, a process of doping the polysilicon layer 
with ions with the first and second conductive layers as a mask 
to form a low impurity concentration region; a process of 
depositing a third conductive film on the first and second 
conductive layers after the end of the process of forming the 
low impurity concentration region, a process of 
anisotropic-processing the third conductive film to cover only 
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the side surfaces of the first and second conductive layers , 
a process of doping the polysilicon layer with ions with the 
first, second and third conductive layers as a mask to form 
source-drain region. 
[0020] 

According to the invention , as a fourth means for solving 
the problems , in the third means, the first conductive film 
is formed of metal mainly composed of aluminum (Al), and the 
second and third conductive layers are formed of a metallic 
material containing at least one metal among chrome (Cr), 
molybdenum (Mo), tungsten (W) , titanium (Ti), and tantalum 
(Ta) . 
[0021] 

According to the invention, as a fifth means for solving 
the problems, an array substrate for a liquid crystal display 
device includes an insulating substrate, a first wiring layer 
disposed on the insulating substrate, a second wiring layer 
wired to intersect the first wiring layer, pixel electrodes 
arranged in a matrix between the first and second wiring layers , 
and a switching element arranged in an intersection point of 
the first and second wiring layers and connected to the pixel 
electrode, which constitutes a liquid crystal display device 
by holding a liquid crystal composition in a space up to an 
opposed substrate having a counter electrode, wherein at least 
one of the first wiring layer and the second wiring layer is 
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formed of a first conductive layer mainly composed of aluminum 
(Al) , a second conductive layer stacked on the first conductive 
layer and a third conductive layer covering the side surfaces 
of the first and second conductive layers. 
[0022] 

According to the invention, as a sixth means for solving 
the problem, an array substrate for a liquid crystal display 
device includes an insulating substrate, a scan line layer 
disposed on the insulating substrate, a signal conductor layer 
wired to intersect the scan line layer, pixel electrodes 
arranged in a matrix between the scan line layer and the signal 
conductor layer, a semiconductor layer, which is arranged on 
an intersection point of the scan line layer and the signal 
conductor layer and includes a channel region formed of 
polisilicon, a source-drain region sandwiching the channel 
region and formed by lowering the resistance of the polysilicon 
and low impurity density regions interposed between the channel 
region and the source-drain region on both sides of the channel 
region; a gate wiring layer formed on the channel region through 
a gate insulation film and formed integrally with the scan line; 
an interlayer insulation film layer covering the insulating 
substrate above the gate wiring layer, a source wiring layer 
connecting between the source region and the pixel electrode 
through opening parts formed in the gate insulation film layer 
and the interlayer insulation film layer, and a thin film 
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transistor device having a drain wiring layer formed integrally 
with the signal conductor connecting between the drain region 
and the signal conductor through the opening parts formed in 
the gate insulation film layer and the interlayer insulation 
film layer to drive the pixel electrodes, which constitutes 
a liquid crystal display device by holding a liquid crystal 
composition in a space up to an opposed substrate having a 
counter electrode, wherein at least the integrally formed 
scan line layer and gate wiring layer is formed of a first 
conductive layer mainly composed of aluminum (Al), a second 
conductive layer stacked on the first conductive layer and a 
third conductive layer covering the side surfaces of the first 
and second conductive layers. 
[0023] 

By the above configuration, desired fine and high- 
accuracy LDD length can be easily obtained in the polysilicon 
TFT so that the drive of the polysilicon TFT can be stabilized 
to obtain excellent display quality. Further, hillock and 
corrosion of the wiring layer mainly composed of AL can be 
prevented to put the wiring layer having high reliability and 
durability and low resistance to practical use, and be 
applicable to a large-sized liquid crystal display device. 
[0024] 

[Mode for Carrying Out the Invention] 

The mode for carrying out the invention will now be 
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described with reference to Figs. 1 to 3 . The reference 16 
is an active matrix liquid crystal display device , in which 
a liquid crystal composition 21 is held between an array 
substrate 18 having a top gate type polys ilicon TFT 17 using 
polysilicon as a semiconductor layer of a driving element and 
an opposed substrate 19 through orientation films 20a, 20b, 
and which is provided with sheet polarizers 22a, 22b. 
[0025] 

In this array substrate 18, on a transparent insulating 
substrate 23 formed of glass, quartz or the like, a 
semiconductor layer 24 of the polysilicon TFT 17, having a 
channel region 24a formed of polysilicon, LDD regions 24b, 24c 
doped with phosphorus (P + ) ions at a low dose, a source region 
24d doped with phosphorus (P + ) ions at a high dose, and drain 
region 24e is pattern-formed. 
[0026] 

On the semiconductor layer 24, a gate wiring layer 27 
composed of a first conductive layer 27a formed of aluminum 
(Al), a second conductive layer 27b formed of titanium ( Ti) 
and a third conductive layer 27c formed of tungsten (W), which 
is a first wiring layer and formed integrally with a scan line 
(not shown) is formed through a gate insulation film 26 formed 
by a silicon oxide film (Si0 2 ) . Further, a pixel electrode 30 
is formed through an interlayer insulation film 2 8 formed by 
the oxide silicon film (Si0 2 ). 
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[0027] 

On the interlayer insulation film 2 8 , a drain wiring 
layer 32 , which is formed by a laminated film of 
molybdenum/aluminum/molybdenum (Mo/Al/Mo), connected to the 
drain region 24e through a contact hole 31a, and formed 
integrally with a signal conductor (not shown) which intersects 
the scan line (not shown) and is a second wiring layer, is formed, 
and further a source wiring layer 33, which is formed by a 
laminated film of molybdenum/aluminum/molybdenum ( Mo/Al/Mo) , 
and connects between the source region 24d and a pixel electrode 
30 through a contact hole 31b, is formed. The reference numeral 
34 is a protective film. 
[0028] 

On the other hand, the opposed substrate 19 has a counter 
electrode 37 and a protective film 3 8 on the whole surface of 
a transparent insulating substrate 36 formed of glass, quartz 
or the like, and constitutes a liquid crystal display device 
16 by filling a space up to the array substrate 18 with a liquid 
crystal composition 21. 
[0029] 

A manufacturing method for the polys ilicon TFT 17 will 
now be described. 
[0030] 

(1) As shown in Fig. 3A, amorphous silicon (a- Si) is 
deposited to be 3 0 to 100 nm thick on the insulating substrate 
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23 by plasma CVD method, and then activated by excimer laser 
annealing method to form polysilicon (p-Si), and further the 
semiconductor layer 24 is subjected to patterning in a matrix 
by photolithography process. 
[0031] 

(2) As shown in Fig. 3B, a silicon oxide film (Si0 2 ) is 
deposited to be 100 nm thick by plasma CVD method to form the 
gate insulation film 26. 

[0032] 

(3) As shown in Fig. 3C, continuously a first conductive 
film 41 formed of aluminum (Al) is deposited to be 4 00 nm and 
further a second conductive film 42 formed of titanium ( Ti) 
is deposited to be 50 nm by sputtering process. 

[0033] 

(4) As shown in Fig. 3D, a first and second conductive 
films 41, 42 are subjected to patterning by photolithography 
process to form a first and second conductive layers 2 7a, 2 7b. 
[0034] 

(5) As shown in Fig. 3E, the semiconductor layer 24 is 
doped with phosphorus (P + ) ions or (B + ) ions at a low dose by 
ion implantation method taking the first and second conductive 
layers 27a, 27b as a mask, to thereby form the LDD regions 24b, 
24c. 

[0035] 

(6) As shown in Fig. 3F, a third conductive film 43 formed 
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of tungsten (W) is deposited to be 500 nm in a horizontal plane 
by sputtering process. In the general sputtering process, the 
deposition thickness is smaller in the vertical plane than that 
in the horizontal plane , and although the deposition thickness 
to the vertical plane varies depending on the condition, the 
thickness of the third conductive film 43 deposited on the side 
surfaces of the first and second conductive layers 27a, 27b 
at the time is 300 nm, and the thickness of the vertical plane 
of the third conductive film 4 3 determines the LDD length. 
[0036] 

(7) As shown in Fig. 3G, the third conductive film 43 
is formed by reactive ion etching method using 
trif luorobromomethane/oxygen (CF 3 Br/0 2 ). When the 
trif luorobromomethane/ (CF 3 Br/0 2 ) is used, polymers are 
deposited on the side surface part by plasma polymerization 
to obstruct etching, so that the etching shape is anisotropic. 
Thus, the third conductive layer 27c formed of tungsten (W) 
can be left behind only at the side surfaces of the first and 
second conductive layers 27a, 27b. The gate wiring layer 27 
is formed by the first to third conductive layers 2 7a to 27c. 
[0037] 

(8) As shown in Fig. 3H, the semiconductor layer 24 is 
doped with phosphorus (P + ) ions or (B + ) ions at a high dose by 
ion implantation method taking the first to third conductive 
layers 27a to 27c as a mask, to thereby form the source-drain 
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regions 24d, 24e. Thus, the LDD length of 0.3 m, which is 
the width of the third conductive layer 27c in the sectional 
direction, is defined with high accuracy, whereby the 
semiconductor layer 24 of fine LDD structure uniform in length 
can be formed. 
[0038] 

(9) As shown in Fig. 31, a silicon oxide film (Si0 2 ) is 
deposited to be 500 nm thick by plasma CVD method to form the 
interlayer insulation film 28. 

[0039] 

(10) As shown in Fig. 3 J, the contact holes 31a, 31b are 
formed by etching using HF (hydrofluoric acid) etchant. At 
the time, the first conductive layer 2 7a formed of aluminum 
(Al) of the gate wiring layer 2 7 is covered with titanium ( Ti) 
and tungsten (W) of the second and third conductive layers 27b, 
27c, thereby preventing corrosion due to etching. 

[0040] 

(11) As shown in Fig. 3K, an indium tin oxide (hereinafter 
referred to as ITO for short) is deposited to be 100 nm thick 
by sputtering process, and the pixel electrode 3 0 is 
pattern-formed by photolithography process. 

[0041] 

(12) As shown in Fig. 3L, a laminated film of 
molybdenum/aluminum/molybdenum ( Mo/Al/Mo) is continuously 
deposited to be 50 nm/500 nm/50 nm by sputtering process, and 
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the source wiring layer 33 and the drain wiring layer 32 formed 
integrally with the signal conductor not shown are 
pattern- formed by photolithography process to complete the 
polysilicon TFT 17. 
[0042] 

By this arrangement, the LDD length of the LDD regions 
24b, 24c of the semiconductor layer 24 can be defined finely 
and with high accuracy by the thickness of the vertical plane 
of the third conductive layer 27 , which is formed by anisotropic 
processing the third conductive film 43 and covers the side 
surfaces of the first and second conductive layers 27a, 27b 
of the gate wiring layer 27 without a mask formed by 
photolithography technique, whereby variation in LDD length 
caused before can be prevented, a desired LDD length can be 
easily obtained, the polysilicon TFT 17 causes no variation 
in mobility, threshold voltage or the like so as to obtain 
stable driving characteristic and improve the display quality 
of the liquid crystal display device 16. 
[0043] 

All of wiring layers of the scan line (not shown), the 
gate wiring layer 27 integrated therewith, the source wiring 
layer 33, the signal conductor (not shown) and the drain wiring 
layer 32 integrated therewith are mainly composed of low- 
resistance aluminum (Al), and in the scan line (not shown) and 
the gate wiring layer 2 7 integrated therewith, the first 
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conductive layer 27a formed of aluminum (Al) is covered with 
the second conductive layer 27b formed of titanium ( Ti) and 
the third conductive layer 2 7c formed of tungsten (W) , whereby 
in forming the contact holes 31a, 31b, no corrosion is caused, 
and hillock is not caused in hot processing, the resistance 
of the wiring layer can be lowered without impairing the 
reliability and durability, and the display screen of the 
liquid crystal display device 16 can be enlarged. 
[0044] 

Furthermore, the scan line (not shown) formed by covering 
the first conductive layer 2 7a formed of aluminum (Al) with 
titanium (Ti) and tungsten (W) and the gate wiring layer 27 
integrated therewith can be decreased in line width and the 
aperture ratio of the liquid crystal display device 16 can be 
improved as compared with those formed by photolithography 
technique. 
[0045] 

The invention is not limited to the above embodiment, 
but susceptible to modifications without changing its spirit. 
For example, the first conductive layer is not limited to 
aluminum (Al), but if aluminum (Al) is taken as a main component , 
alloy made with silicon (Si), copper (Cu), tungsten (W), 
titanium (Ti), tantalum ( Ta ) or the like may be used. The second 
conductive layer may be also formed of chrome ( Cr) , molybdenum 
(Mo), tungsten (W) , titanium (Ti), and tantalum (Ta) having 
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a higher melting point than the aluminum (Al). Further, the 
layer structure is not limited to mono-layer, but it may be 
multi-layer. As to the first conductive layer, a metal layer 
mainly composed of aluminum (Al) may be stacked on a titanium 
(Ti) layer or a laminated layer of titanium/titanium nitride 
(Ti/TiN), and also the third conductive layer may be formed 
of chrome (Cr), molybdenum (Mo), titanium (Ti), tantalum (Ta), 
having a higher melting point than the alminium (Al) . Further, 
the deposition method for the wiring layer including the 
conductive films is not limited to the sputtering process, but 
the CVD method, vacuum evaporation method and the like may be 
adopted, and the film thickness is arbitrary set at need- 
[0046] 

Further, etching gas in etching the third conduct iv e film 
is not limited, but trif luoro/oxygen (CHF 3 0 2 ) gas or the like 
may be used, and more suitable gas is used according to the 
metal of the third conductive film. In the case of molybdenum 
(Mo), for example, the reaction gas similar to that used in 
tungsten (W) is suitable, and in the case of chrome (Cr), 
titanium (Ti), and tantalum (Ta), chlorine (C 12 ) gas is 
suitable. 
[0047] 

[Advantage of the Invention] 

According to the invention, as described above, the third 
conductive film is anisotropic-processed to be left behind only 
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at the side surfaces of the first and second conductive films, 
and with the third conductive film as a mask, the LDD region 
is regulated, whereby as compared with the photolithography 
technique, fine and high-accuracy LDD length can be more easily 
obtained, and fluctuation in mobility and threshold voltage 
due to variation in LDD length can be prevented so as to obtain 
the polysilicon TFT having stable driving characteristic and 
improve the display quality of the liquid crystal display 
device. 
[0048] 

The wiring layer formed by covering the first conductive 
layer mainly composed of aluminum ( Al ) with the second and third 
conductive layers formed of metal having good durability is 
used, whereby in spite of low resistance, the wiring which may 
prevent hillock and corrosion and has excellent reliability 
and durability, and a narrow wiring width can be obtained, 
and in application to the liquid crystal display device having 
a large display screen, good display quality can be obtained 
without uneven display and lowering of aperture ratio so that 
it can be applied to a large-sized liquid crystal display 
device. 

Brief Description of the Drawings: 

Fig. 1 is a schematic sectional view showing a liquid 
crystal display device according to the mode for carrying out 
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the invention; 

Fig. 2 is a schematic sectional view showing a 
polysilicon TFT according to the mode for carrying out the 
invention; 

Figs. 3A to 3L show a manufacturing process for the 
polysilicon TFT according to the mode for carrying out the 
invention; Fig. 3A is a schematic diagram showing the step of 
patterning a semiconductor layer thereof; Fig. 3B is a 
schematic diagram showing the step of forming a gate insulation 
film; Fig. 3C is a schematic diagram showing the step of forming 
the first and second conductive films; Fig. 3D is a schematic 
diagram showing the step of patterning the first and second 
conductive layers; Fig. 3E is a schematic diagram showing the 
step of doping LDD region; Fig. 3F is a schematic diagram 
showing the step of depositing the third conductive film; Fig. 
3G is a schematic diagram showing the step of anisotropic- 
forming the third conductive layer; Fig. 3H is a schematic 
diagram showing the step of doping the source-drain region; 
Fig. 31 is a schematic diagram showing the step of forming an 
interlayer insulation film; Fig. 3 J is a schematic diagram 
showing the step of forming a contact hole; Fig. 3K is a 
schematic diagram showing the step of forming a pixel 
electrode; and Fig. 3L is a schematic diagram showing the step 
of forming a source wiring layer and a drain wiring layer; 

Figs. 4 A to 4E show a manufacturing process for the 
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conventional polysilicon TFT; Fig. 4A is a schematic diagram 
showing the step of patterning a semiconductor layer thereof; 
Fig. 4B is a schematic diagram showing the step of doping LDD 
region; Fig. 4C is a schematic diagram showing the step of 
doping a source-drain region; Fig. 4D is a schematic diagram 
showing the step of forming an interlayer insulation film; and 
Fig. 4E is a schematic diagram showing the step of forming a 
source electrode and a drain electrode. 
[Description of the Reference Numerals and Signs] 

16: liquid crystal display device 17: polysilicon TFT 
18: array substrate 19: opposed substrate 21: liquid crystal 
composition 24: semiconductor layer 24a: channel region 
24b, 24c: LDD region 24d: source region 24e: drain region 
26: gate insulation film 27: gate wiring layer 27a: first 
conductive layer 27b: second conductive layer 27c: third 
conductive layer 31a, 31b: contact hole 32: drain wiring 
layer 33: source wiring layer 41: first conductive film 42: 
second conductive film 43: third conductive film 
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FIGURE 1: 

16: LIQUID CRYSTAL DISPLAY DEVICE 17: POLYSILICON TFT 18: 
ARRAY SUBSTRATE 19: COUNTER SUBSTRATE 21: LIQUID CRYSTAL 
COMPOSITION 24 : SEMICONDUCTOR LAYER 24 A: CHANNEL REGION 24B, 
24C: LDD REGION 24D: SOURCE REGION 24E: DRAIN REGION 27: 
GATE WIRING LAYER 

FIGURE 2: 

27A: FIRST CONDUCTIVE LAYER 27B: SECOND CONDUCTIVE LAYER 
27C: THIRD CONDUCTIVE LAYER 

FIGURES 3 AND 4: 
P + OR B + IONS 
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